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ABSTRACT

With various applications, Balanites aegyptiaca (Desert Date) is a traditional remedy for jaundice, intestinal
worm infection, syphilis, malaria, dysentery amongst others but despite its good medicinal properties, it is still
considered a lost crop because little or no attention has been put into using it for generation of modern medicines.
Hexane and Methanol Extracts from seed and Stem Bark of the plant were analyzed for the presence of
phytochemicals and the extract and isolates were also analyzed using Fourier Transform Infrared
Spectrophotometer. The result of the analysis revealed the presence of secondary metabolites such as alkaloids,
flavonoids, saponins, steroids, resin and other bioactive compounds. The seed FT-IR analysis of Balanites
aegyptiaca showed peaks at 3240.63 cm™ which corresponded to an O-H stretching typical for an aromatic ring.
The peaks at 3567.36 cm™, 2921.98 cm?, 2359.42 cm?, 1743.48 cm?, 1653.33 cm™? and 1130.91 c¢cm
corresponded to C=C stretching typical for alkyne, C-H stretching typical for alkane, C-O stretching typical for
Ester, C-C stretching typical for alkane and C-O bending typical for carboxylic acid. The stem bark FT-IR
analysis of Balanites aegyptiaca showed peaks at 3396.29 cm™ and 3374.85 cm™ representing the bonded ~OH
group corresponding to aromatic rings of phenol. Peaks at 1065.00cm, 1734.06cm™, 1706.71cm™, 1230.95¢cm-
11175.12cm and 1734.06cm™ was associated to C-O stretching typical for esters. The study would help in
developing new economic opportunities for rural communities through -cultivation, processing, and
commercialization of the plant. Additionally, it could promote environmental sustainability by encouraging the
use of locally available resources.

Keywords: Balanites aegyptiaca, hexane extract, methanol extract, phytochemical analysis, FT-IR
spectroscopy.

INTRODUCTION

Diabetes is a major global public health problem that mellitus (DT2), blood glucose levels can be lowered
affects both industrialized and developing countries. with the help of oral hyperglycemic drugs, dietary
A modern, sedentary lifestyle brought on by adjustments, and lifestyle changes [2]. Globally,
modernization and Westernization, increased DT2 affects around 462 million people, making up
personal obesity, and certain genetic predispositions more than 90% of all diabetics. It is estimated that
are the main causes of the rise in diabetes [1]. For 193 million people have diabetes that has not been
type | diabetes mellitus (DT1), insulin replacement diagnosed. It is predicted that by 2045, there will be

therapy is the primary treatment; for type Il diabetic an additional 700 million [3]. According to WHO
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[4], the number of individuals with diabetes is
forecast to rise from 46 million to 119 million in
South-East Asia, while the prevalence of the disease
is estimated to increase from 31 million to 79 million

in India.

B. aegyptiaca is an auspicious therapeutic plant. The
usage of many B. aegyptiaca parts in medicine
today, including leaves, barks, roots, fruits, and
kernels, indicates its medicinal use. Because of its
distinct chemical compositions, B. aegyptiaca is
widely used in traditional medicine. According to
Zaahkouk et [5] B.

demonstrated anti-diabetic properties, insecticidal

al aegyptiaca extracts
potential, antimicrobial activity against numerous
bacterial and fungal pathogen strains, antiviral and
antiparasitic ~ activity,

anti-plasmodial  activity,

hepatoprotective effect, and antioxidant potentiality

[6].

The desert date, or Balaniteaegyptiaca (Linn.), is a
genus of flowering plants in the caltrop family. The
majority of African nations are home to the
significant multipurpose tree Banalites aegyptiaca
[7]. Itis a 10-meter-tall woody evergreen xylophylic
tree that grows in a variety of ecological settings. It
is mostly found in semi-arid regions of tropical
Africa, particularly in Senegal and Sudan, as well as
Asian nations like India [8]. It is referred to as lalob,
hidjihi, inteishit, and heglig in Arabic. It is known as
Aduwa in Hausa and Mchunju and Bedena in
Swahili and Amharic, respectively [9]. From
previous literature, high concentrations of saponins,
alkaloids, flavonoids, tannins, fixed oils, and
phenolics were found in various portions of B.

aegyptiaca [10- 14].
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Cinnamic acid, benzoic acid, p-coumaric acid,
gentisic acid, vanillic acid, ferulic acid, syringic acid,
and sinapic acid are among the several nonflavonoid
polyphenols that were separated from B. aegyptiaca.
3-hydroxy-1-(4-hydroxy-3-methoxyphenyl)-1-

propanone, 2-methoxy-4-vinylphenol, 2-methoxy-
3(—2-propenyl)-phenol, 2,6-dimethoxyphenol, and
2-methoxy-4-(1-propenyl)-phenol-phenol,  caffeic
2,4-ditert-butyl-phenol,  2,6-ditert-butyl-
phenol, etc have a number of therapeutic qualities,

acids,

including antibacterial, antioxidant, and anti-cancer
effects, as well as antidiabetic and other protective
effects [15-18]. Most notably, the fruit pulp is used
in Egypt and Sudan as an antidiabetic medication
and to treat helminthes infections, while the seed
used to treat bilharzia. Several

extract is

ethnopharmacological investigations have also
demonstrated that all portions of B. aegyptiaca have
therapeutic qualities. Abdominal discomfort and
asthma are treated with the root. As an antijundice
medication, the plant's bark is used to treat syphilis
and malaria [19- 22]. With up to 4% of sperm, an
fruit  extract showed

aqueous spermicidal

effectiveness in  humans without causing local

vaginal pain.

Long-term use of the fruit pulp extract caused dogs'
testicles to become impaired due to hyperglycemia.
Seed has antibacterial, antifungal, and expectorant
properties. Leukoderma, whooping cough, and other
skin conditions can all be treated with fruit. The seed
has a febrifuge function. Extracts from roots have a
minor protective effect against experimental malaria.
An infusion of roots is used as an emetic in Kenya.
10g of seed powder is taken with a glass of water in

the case of asthma [23- 25]. The research aims to
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evaluate the phytochemical and FTIR Spectroscopic
analysis of Balanites aegyptiaca Seed and stem bark
extract. This would help in developing new

economic opportunities for rural communities

through cultivation, processing,
commercialization of the plant. Additionally

could promote environmental sustainability

and
, it
by

encouraging the use of locally available resources.

Figure 1. Picture showing the (a) Seed of B. aegyptiaca. (b) it’s Stem Bark

MATERIALS AND METHODS

Sample Collection and Identification

The seed and Stem Bark of Balanites
aegyptiaca were obtained from Purdang,
Demsa Local Government Area of Adamawa
state, North Eastern Nigeria. It was then
transferred into a polythene bag and transported
to the Department of Plant Science and
Biotechnology Nasarawa State University
Keffi, Nasarawa State where it was identified
by an expert.

Sample Preparation

The seed of Balanites aegyptiaca was crushed
using a hammer in order to get the seed inside
the fruit. The collected seed and Stem Bark
were washed using clean water several times to

remove soil, dust or dirt and dried under shade
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for about 14 days. Exposure to sunlight was
avoided to prevent the loss of active
components. The dried samples were then
pulverized with mortar and pestle and sieved
into powder before storing in airtight plastic

containers.

Extraction

The hexane extract was obtained by macerating
84grams of the pulverized seed sample and 82
grams of the stem bark sample in hexane for 72
hours while shaking it occasionally. The
mixtures were then filtered using Whatman
filter paper and the filtrate were collected and
stored in separate air tight container and they
were all labelled accordingly for further
analysis. The same procedure was repeated

using methanol as a solvent.
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Phytochemical Analysis

The methods employed by Harborne [26] were
used for the analysis with slight modifications
by Tripathi IP and Mishra [27] and Alhassan et
al., [28].

Alkaloids (Wagner’s Test)

Each of the various extracts (2mL) was
measured into separate test tubes and 5 drops of
wagner’s reagent was then added to each test
tube. The formation of orange colour indicates
the presence of alkaloids.

Flavonoids (Lead Acetate Test)

About 2ml each of the extracts were measured
into separate test tubes and 2mL of magnesium
sulphate was added and 4 drops of hydrochloric
acid was also added. Formation of cream light
yellow colour indicated the presence of

flavonoids.

Tannins (Ferric Chloride Test)

10% Ferric chloride (FeCls) was added in drops
to 2ml each of the various Stem Bark and seed
extracts in separate test tubes using a dropper.
A deep bluish or greenish Colour indicated the

presence of tannins.

Saponins (Foam Test)

Each extracts (ImL) was combined with 4mL
of distilled water and shaken vigorously.
Formation of honey comb froth indicated the

presence of saponins.

Terpens and Steroids (Burchard’s Test)
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To 1ml each of extracts in separate test tubes,
1ml of concentrated Tetraoxosulphate (V1) acid
(H2S04) was added along the side of the test
tubes. Formation of reddish-brown ring colour
at the interphase indicated the presence of

terpens and steroids.

Balsam (General Test)

Each extracts were measured in 2 mL and
placed in separate test tubes. 3 drops of
Alcoholic Ferric Chloride was added and
observed for the formation of dark green colour
which indicated the presence of balsam.

Carbohydrates (Benedict’s Test)

Each extract were measured in 2mL and placed
in separate test tubes and 5 drops of Benedict’s
reagent was also added. The mixture was then
placed on a hot plate for 5 minutes and observed
for the formation of brick red precipitate which
indicated the presence of carbohydrates.
Phenols:2ml each of extracts were measured
into a test tube and 2ml of Ferric Chloride
(FeCls) was also added. A change in the mixture
to deep bluish green colouration indicated the
presence of phenols.

Resins:2ml of Acetic Anhydride and 4 drops of
H,SO4 were added to each extract in separate
test tubes. A formation of violet colouration

indicated the presence of resins.

Thin Layer Chromatography (TLC)

TLC analysis was carried out using TLC plates
coated with silica. A solvent system was
prepared using different ratios of a mixture of

ethyl acetate and ethanol. Spots were then made
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on the plate from the raw extracts on the TLC
plate and the plate was developed in the solvent
system. When it got to the solvent front, the
plate was removed from the solvent system and
a non-polar mobile phase of lodine crystal tank

was used for detection of spots on the plate.

Column Chromatography (CC)

For column chromatography, a glass column
was used and the sorbent used was silica gel.
The Silica gel slurry was prepared by dissolving
silica gel (60g) with methanol. The column was
prepared by first putting a stationary phase of
sand and then a slurry mixture of silica gel and
solvent was then poured into the glass column.
It was then allowed to settle down and excess
solvent was removed. 20mlIL of the extract was
introduced onto the top of the packed column
and a little quantity of the stationary phase was
then added. The column was eluted with a
solvent system made of 60ml ethanol and 40mL

ethyl acetate which was the most suitable from

RESULTS AND DISCUSSION

the TLC plate earlier analyzed. The column's
valve was then opened and about 10ml fraction
of the solvent coming out from the column was
collected into clean containers. Eluents which
were gotten from the column fractions were
examined using TLC plates in the solvent
systems to obtain the retention factor (Rf) of
any components that appeared as spots. The
combined fractions which contained the same
single component were then allowed to air-dry
or evaporate to dryness to obtain a pure
secondary metabolite.

FT-IR spectroscopic Analysis

Raw extracts of methanol and hexane Seed and
Stem Bark samples were transferred into an air
tight container and transported to Shetsco in
Abuja for FT-IR spectroscopic analysis. The
spectrum was then interpreted and the
functional groups present in the spectrum were

recorded and tabulated.

Table 1: Phytochemical Analysis of Balanites aegyptiaca Seed and Stem Bark

Methanol Extract

Hexane Extract

Phytochemicals Stem Bark Seed Stem Bark Seed
Alkaloids + + + ¥
Flavonoids + - + +
Tannins + + + +
Saponins - + - +
Terpenes & Steroids + + + +
Balsam + - + )
Carbohydrate + + + +
Phenol + + + +
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Resin + -

Key: + (present) — (absent)

The result for the phytochemical screening of the
methanolic extracts of Desert date seed as shown
in table 1 above revealed the presence of
alkaloids, flavonoids, saponins, tannins,
carbohydrate and phenol while for the methanol
stem bark extract, alkaloids, tannins, phenol and
resin were present. For the hexane extract of the
seed, it revealed the presence of alkaloids,
flavonoids, saponins, terpene & steroids and
carbohydrate while the stem bark revealed the
presence of alkaloids, tannins, terpenes and
steroids, phenol and resin. The presence of these
phytochemicals reveals that the parts of the plant
analyzed have good therapeutic values and as
such, Balanites aegyptiaca is of medicinal
importance. The presence of alkaloids indicates
that it can be used in generation of medicine
since it is non-toxic and has important
pharmacological activity such as reduction of
blood pressure, killing of tumour cells, analgesic
activity, circulation and respiration [29].
Saponins are non-poisonous to humans but at
high percentage or dosage they are believed to
cause gasteoenteritis. They have many health
benefits and thus can be used in production of

medicinal soaps [30]. Flavonoids serve as
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flavouring ingredients of spices and vegetables
but their presence also means that the plant
analyzed has anti-oxidant, anti-inflammatory,
anti-microbial, anti-viral, anti-allergic, anti-

cancer and anti-diarrheal activities [31]. Steroids

possess many interesting medicinal,
pharmaceutical and agrochemical activities
ranging from antibacterial, anti-tumour,

antihelminthic, immunosuppressive, sex
hormonal and cardiotonic activity [32]. This
therefore reveals that Balanites aegyptiaca is a
plant of highly medicinal importance. In a recent
study, eleven morphologically different fruits of
Balanites  aegyptiaca  were analyzedby
spectrophotometer combined with multivariate
data analysis for secondary metabolites, the
result of the analysis showed higher content of
carbohydrates and lower content of other
detected metabolites for group 1, moderate
content of detected metabolites for group 2 and
higher content of all detected metabolites for
group 3. It was reported that Balanites
aegyptiaca different parts have many bioactive
metabolites such as saponins, terpenoids,
alkaloids, flavonoids and steroids which have

significant roles in the potentiality of Balanites
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Fig 3: FTIR Spectrum of Balanites aegyptiaca Stem Bark hexane extract
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Fig 6: FTIR Spectrum of Balanites aegyptiaca Stem Bark Methanol Raw extract

Table 2: Result for infrared spectrum of Desert Date Seed Raw Extract and Isolate

Sample Vibrational Assignment of bands Functional group
Frequency
(cm™)
Methanol 3240.62 C-0O stretch, N-H stretch Amide, amine
Extract 1653.33 C-C stretch Alkane
1066.78 C-N bend Amide
1021.41 C-O bend Amide
Hexane Raw 3567.36 C=C stretch alkyne
Extract 2921.98 C-H stretch alkane
2852.55 C-H stretch alkane
1743.48 C-O stretch Amide
117111 C-O stretch Amide
2359.42 C=C bend alkyne
1559.51 C-N bend Amine
777.07 C-H bend Aromatic ring
879.06 C-H bend Aromatic ring

The FT-IR spectra of the extracts (methanol and
hexane) of Balanites aegyptiaca seed as
observed both from the functional and
fingerprint region as shown in table 2 showed
peaks at 3240.63 cm™* which corresponded to an
O-H stretching typical for an aromatic ring. The
peaks at 3567.36 cm™, 2921.98 cm?, 2359.42
cm?, 1743.48 cm?, 1653.33 cm™ and 1130.91
cm* corresponded to C=C stretching typical for
alkyne, C-H stretching typical for alkane, C-O
stretching typical for Ester, C-C stretching

typical for alkane and C-O bending typical for
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carboxylic acid. Peaks at 1066.78 cm™ and
1559.51 cm* was also assigned to C-N bending
typical for Amides. The result suggests that
Balanites aegyptiaca extracts includes a variety
of physiological active functional groups
including Amine, amides, alcohol/phenols etc.
(Table 2). As a result, we can prove that the plant
contains significant bioactive phytochemicals.

The stem bark FT-IR analysis of Balanites
aegyptiaca as shown in table 5 showed peaks at
3396.29 cm™ and 3374.85 cm! representing the

bonded —OH group corresponding to aromatic
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rings of phenol. Peaks at 1065.00cm?,
1734.06cm™, 1706.71cm™, 1230.95cm™?,
1175.12cm™ and 1734.06cm™ was associated to
C-O stretching typical for esters. Vibrational
frequencies of 2974.88cm™, 2896.09cm’,
916.52cm™?, 2920.92cm* and 720.22cm™
corresponding to C-H stretching and bending
typical for alkane and alkene were also shown.

Other functional included C=N

groups

stretching typical for nitriles at vibrational
frequencies of 2360.03cm™? and 2359.59cm™.
The result suggests that Balanites aegyptiaca
extracts includes a variety of physiological
active functional groups including Amine,
amides, alcohol/phenols etc. (Table 3). As a
result, we can prove that the plant contains

significant bioactive phytochemicals.

Table 3: Result for infrared spectrum of Desert Date Stem Bark Raw Extract and Isolate

Sample Vibrational
Frequency

(cm™)

Functional

group

Assignment of bands
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3396.29
1652.69
1130.17
1065.00
1020.03

Methanol Raw

Extract

Methanol 3374.85
2974.88
2896.09
2360.03
1707.32

1044.33

Extract Isolate A

Methanol 1706.71
1230.95

916.52

Extract Isolate B

2359.59
2850.92
2920.55
1175.12
1734.06
720.22

Hexane Raw Extract

N-H stretch, -OH bonded Amine, phenol

C-C stretch Alkane

C-N bend Amine

C-0O bend, C-N bend Amide, Amine

C-N bend Amine

-OH bonded Phenol

C-H stretch Alkane

C-H stretch Alkane

C=N stretch Nitriles

C-O stretch Amide

C-N stretch Amine

C-O stretch Amide

C-O stretch Amide

C-H stretch Alkene

C=N stretch Nitriles

C-H stretch Alkane

C-H stretch Alkane

C-O stretch Amide

C-O stretch Amide

C-H bend Alkane

CONCLUSION

From the study, it is evident that Balanites
aegyptiaca contains bioactive compounds which
shows its good usage in medicine. The suitable
solvent system of 40% ethyl acetate and 60%
ethanol is best for developing the TLC plate and
isolation using the solvent system ratio. The
functional groups present in the plant parts (Seed
and Stem Bark) of Balanites aegyptiaca includes
C=C, C-N, C=0, C-O and —OH aromatic groups
which were all observed at different peaks. Thus,

the seed and stem bark of Balanitesaegyptiaca are

plant parts suitable for generation of drugs which
will serve as supplements as well as aid in treating
ailments.

Balanitesaegyptiaca (Desert Date) revealed the
presence of bioactive compounds and secondary
metabolites as well as functional group which are
of interest in medicinal science; it is therefore
recommended that more research should be carried
out on the proximate composition of the plant so as
to ascertain the nutritional value of the plant. Also,
and studies  are

antibacterial antifungal

recommended in order to ascertain the
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pharmacological activities of the plant as well as
how best it can be used by research institutes and

pharmaceutical industries.

REFERENCES

[1] Ashwini, D.; Mahalingam, G. Green
synthesized metal nanoparticles,
characterization, and its antidiabetic activities-
a review. Res. J. Pharm.
Technol. 2020, 13 (1), 468- 474, DOI:
10.5958/0974-360X.2020.00091.8

[2] Khana, M. E. C.E. Elum, A. O. ljeomah, P.
J. Ameji, I. G. Osighemhe,
E. E. Etim, J. V. Anyam, A.Abel, C. T. Agber
(2023). Isolation, Characterization, Antimicrob
ial and Theoretical Investigation of Some
Bioactive Compounds Obtained from the Bulbs
of Calotropisprocera. J. Nig. Soc. Phys. Sci. 5:
1576. DOI:10.46481/jnsps.2023.1576

[3] Kaushik, P.; Kaushik, M.; Parvez, S. Novel
therapeutic approaches targeting oxidative
stress in breast and lung cancer. Novel Therap
Approaches Targeting Oxid
Stress. 2022, 199- 250, DOI: 10.1016/B978-0-
323-90905-1.00010-9

[4] World Health
Organisation. https://www.who.int/health-
topics/diabetes#tab=tab_1, 2019

[5] Zaahkouk, S.A.M., Rashi, S.Z.A., Mattar,
A.F. (2003)Anti-diabetic properties of water
and ethanolic extracts of Balanites aegyptiaca
fruits flesh insenile diabetic rats. Egyptian
Journal of Hospital Medicine, 10, 90-108.

[6] Abdel-Farid, I. B., & El-Sayed, M. (2021).
Phytochemical analysis of the desert date
Balanites aegyptiaca. Egyptian Journal of
Botany, 61(1), 95-103
https://doi.org/10.21608/EJB0.2020.37920.15
33

[7] Chothani, A.O., Jacob, G.A., James, M.K.,
Refaat, A. and Ahmed, A. (2011). Harvesting
and Processing of Balanite aegyptiaca Leaves
and Fruits for Local Consumption by Rural
Communities in Uganda. Journal of Food
Technology 9 (2):83-90.

235

[8] Clement, A.O., Jacob, G.A., James, M.K.,
Refaat, A. and Ahmed, A. (2011). Harvesting
and Processing of Balanite aegyptiaca Leaves
and Fruits for Local Consumption by Rural
Communities in Uganda. Journal of Food
Technology 9 (2):83-90

[9] Guinand, Y. and Dechassa, L. (2009) Wild-
Food Plants in Southern Ethiopia: Reflections
on the role of ‘famine-foods' at a time of
drought” UN-OCHA Report

[10] Al-Thobaiti, S.A., Abu Zeid, 1.M. (2018)
Phytochemistry and pharmaceutical evaluation
of Balanites aegyptiaca: An Overview. Journal
of Experimental Biology and Agricultural
Sciences, 6(3), 453-465

[11] Oko Emmanuel Godwin, Peter A
Egwaikhide and Emmanuel E Etim (2020).
Phytochemical and Antimicrobial Properties of
African Peach (Sarcocephalus Latifolius).
Organic and Medicinal Chemistry International
Journal 9(5): 00150-00156.
DOI: 10.19080/0MC1J.2020.09.555775

[12] ljeoma S Okoro, Sampson D Umoh, Anita
K Asekunowo, Emmanuel E Etim, Iniobong E
Ante, Nahandoolchoron (2024). Exploring the
antimicrobial and anti-HIV-1  properties
of Anthocleista djalonensis, Vernonia cinerea,
and Pycnanthus angolensis extracts. Discover
Chemistry, 1:7. Springer
Nature. https://doi.org/10.1007/s44371-024-
00076-w

[13] Khan, M. A. B.; Hashim, M. J.; King, J.
K.; Govender, R. D.; Mustafa, H.; Al Kaabi,
J. Epidemiology of type 2 diabetes-global
burden of disease and forecasted trends. J.
Epidemiol Global Health. 2020, 10, 107, DOI:
10.2991/jegh.k.191028.001

[14] Asuquo, J. E., Anusiem, A. C. I. and Etim,
E. E. (2010). Extraction and Characterization of
Shea Butter oil.World Journal of Applied
Science and Technology Vol.2.No. 2 (2010).
282 — 288

IS5M 0795 - 22066


https://www.who.int/health-topics/diabetes#tab=tab_1
https://www.who.int/health-topics/diabetes#tab=tab_1
https://doi.org/10.1007/s44371-024-00076-w
https://doi.org/10.1007/s44371-024-00076-w
http://vol.2.no/

J. Chem. Soc. Nigeria, Vol. 50, No. 1, pp 223 — 236 [2025]

[15] Asuquo, J. E and Etim, E. E.(2011).
Phytochemical and Antinutrient Evaluation of
OxyporusPopulinus. Journal of Emerging
Trends in Engineering and Applied Sciences
(JETEAS) 2 (5): 817-820.

[16] Nweke-Maraizu U, Bako B and Etim E. E
(2023). Exploring the Chemical Diversity of
Andrographis paniculata: GC-MS
Characterization of Ethyl Acetate Extracts.
Medicinal and Analytical Chemistry
International Journal, 7(2): 16000183. DOI:
10.23880/macij-16000183

[17] Nweke-Maraizu, U., Etim, E. E., Samuel,
H. S., & Bulus, B. (2024). Assessing Chemical
Variations in Andrographis paniculata: GC-MS
Characterization of Its Hexane Extract. Faculty
of Natural and Applied Sciences Journal of
Scientific Innovations, 6(1), 117-124.
https://fnasjournals.com/index.php/FNAS-
JSI/article/view/562

[18] Bhardwaj, M., Yadav, P., Yadav, M.,
Chahal, J., Dalal, S., & Kataria, S. K. (2024).
Phytochemical screening and antidiabetic
efficacy of Balanites aegyptiaca seed extract
and their silver nanoparticles on muscle and
pancreatic cell lines. ACS Omega, 9(21),
22660-22676.
https://doi.org/10.1021/acsomega.4c00327

[19] Farid, H.; Haslinger, E.; Kunert, O. New
Steroidal Glycosides from Balanites
aegyptiaca. Helv. Chim. Acta 2002, 85, 1019-
1026.

[20] Abdelaziz SM, Lemine FMM, Tfeil HO,

Filali-Maltouf A, Boukhary  AOMS.
Phytochemicals, Antioxidant Activity and
Ethnobotanical Uses of Balanites

aegyptiaca (L.) Del. Fruits from the Arid Zone
of Mauritania, Northwest Africa. Plants. 2020;
9(3):401.
https://doi.org/10.3390/plants9030401

[21] Ushie, O. A., Neji, P. A., Etim, E.E. and
Nsor, G.E. (2013). Phytochemical Screening
and Antimicrobial Activities of Phyllanthus
amarus Stem Bark Extracts. International
Journal of Modern Biology and Medicine, 3(3):
101-112.

[22]Etim, E. E., Akpan, |. U and Edet, E. J (20
12). Antimicrobial Properties of Common Mus
hroomsIn Akwa Ibom State, Nigeria.

236

International Journal of Modern Biology and
medicine, 2(2):64-71.

[23] Goyanar, G., Dongre, N., Dubey, R., &
Swami, H. (2022). Phytochemical and
pharmacological evaluation of  anti-
inflammatory activity in isolated compounds
from Balanites aegyptiaca. NeuroQuantology,
20(11), 3306-3318.
https://doi.org/10.14704/ng.2022.20.11.NQ663
41

[24] Kusch, P.; Deininger, S.; Specht,
S.; Maniako, R.; Haubrich, S.; Pommerening,
T.; Lin, P. K. T.; Hoerauf, A.; Kaiser, A. In
vitro and in vivo antimalarial activity of seeds
from Balanites aegyptiaca, Compounds of the
extract show growth inhibition and activity
against plasmodial aminopeptidase. J. Parasitol
Res. 2011, 2011, 368692, DOI:
10.1155/2011/368692

[25] Asuquo, J. E., Etim, E. E. and Michael, M.
E (2011).Proximate and Elemental
Composition of Cow Blood. International
Journal of Chemical Sciences Vol. 4(2): 293-
296.

[26] Harborne JB. (1998). Phytochemical
Methods. A Guide to Modern Technique of
Plant Analysis. Chapman and Hall London,
260-2609.

[27] Tripathi IP and Mishra C. (2015).
Phytochemical Screening of some Medicinal
Plants of Chitrakoot Region, Indian Journal of
Applied Research, 5(12), 56-60.

[28] Alhassan AJ, Muhammad IU, Idi A,
Dangambo MA, Ramatu Y, Mohammad A,
Nasir A, Yaradua Al, Adamu SM and
Alexander 1. (2018). Phytochemical Screening
and Proximate Analysis of Balanites aegyptiaca
Kernel. Food Science and  Quality
Management, 74, 37-41.

[29] Egbuna C. and Ifemeje J.C. (2015).
Biological Functions and Anti-nutritional
Effects of Phytochemicals in Living System.
IOSR Journal of Pharmacy and Biological
Sciences 10: 10-19

[30] Ali Usman .S., Datti Yau, Tijani Y.A, Koki
1.B., Labaran M., Ahmad U.U., Tasi’'u N.,
(2020). Phytochemical composition of desert
date kernel (Balanites aegyptiaca) and the

IS5M 0795 - 22066


https://doi.org/10.1021/acsomega.4c00327
https://doi.org/10.3390/plants9030401
https://doi.org/10.14704/nq.2022.20.11.NQ66341
https://doi.org/10.14704/nq.2022.20.11.NQ66341

J. Chem. Soc. Nigeria, Vol. 50, No. 1, pp 223 — 236 [2025]

physical and chemical characteristics of its oil.
Journal of Biological and Pharmaceutical
Sciences. 2581.

[31] Datti Yau, Tijani Y.A, Koki I.B., Ali U.S.,
Labaran M., Ahmad U.U., Tasi’'u N., (2020)
Phytochemical composition of desert date
kernel (Balanites aegyptiaca) and the physical
and chemical characteristics of its oil. Journal
of Biological and Pharmaceutical Sciences.
2581.

[32] Patel SS and Savjani JK. (2015).
Systematic Review of Plant Steroids as
Potential Anti-inflammatory Agents: Current
Status and Future Perspectives The Journal of
Phytopharmacology, 4(2), 121-125.

237

IS5M 0795 - 22066



